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* # W # & ^ - € S 5$, it i& $ »J H 0 

(capacitive acceleration sensor, CAS)» %&. % %. £ jjo 

(movable sec t i on )#j & B B B # R (beam)&M& • ^ 
«ft £P y ^ fit # - n % % & » - £ ^ £ * # (supporter) 

nut # ^ & . # ^ ^ _t . ffl *. a ^ # ^ & ' ft # « ;& 
& ^ t£ # & # & ^ *l r a i # rh, - > - m ^ ^ ^ 

(stationary e 1 e c t r ode )£& $i It 4 i ^ T ^ ^ 

t£ # a B a ^ ^ ^ _l • JL HI £ % ^ »T ^ € & .4* j&" - ^ 
t S (plate capacitor)' — -^JK^fiftCthin film 

transistor, TFT)iS *j t -^ t it * ^ f *L t |i • 

i ft -=- ffl 

(— ) > 4^#ft^H4L7t#ft'^:^ftjBijJp.|«, BJf 


- » (ffl^H : CAPACITIVE ACCELERATION SENSOR) 

A capacitive acceleration sensor (CAS) 
including a non-single-crystal-silicon- based 
substrate, a polysilicon beam structure having a 
s ' itionary section and a movable section, the 
movable section having a movable electrode, a 
polysilicon supporter positioned on the non- 
si ng 1 e- c ry st a 1 - s i 1 i con- ba sed substrate for fixing 
the beam structure and a distance being formed 
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HI ^ t ^ 
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46 
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B a a & m H*L i* 
€ & 


(#!W;g# : CAPACITIVE ACCELERATION SENSOR) 

between the beam structure and the non-single- 
cry st a 1 -s i 1 i con-based substrate, a stationary 
electrode positioned on the non-single-crystal- 
s.i icon-based substrate corresponding to the 
upper movable section of the beam structure, the 
stationary electrode and the movable electrode 
being composed of a plate capacitor, and a thin 
film transistor (TFT) electrically connected to 
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jl - gtwtaw (i) 
|* W m M •& m m Jft 

^ «■ »v§ # & ^ - m. i» it a m n • jl ^ - ■ « *l ^ & 

|*t 4& # € ^ ^ ^ ill >Jt'J fi(capacitive acceleration 
sensor, CAS)' a ft & % $L <> 

k, M & % 


i& 


t * it & n. % (robot ics)# 4% ° - *fc flo T '» fr> & 

* >Jl'J ^ ^ Jl ^ >T & # ^ £ • #f if-ifc ffl ^ ^ ^ 41 i£ 4, ; # #j 

« a ' ^ m * m «t if it >k n % * ■■• a «r ^ it. & m n m «t 

t f 3" * £ # & ^ * M ia (piezoresistive)' M t < 
(piezoelectric)- (capacitive) • a %l -f % f£ ^ 

*l 83 # • 


* ^ 4- _*» it &'J H X. -t IT © # A £s >b ' M M 
Si * ' *& It t^i&f) pg. $>J • — d& #r # #. & # 

(micromachining technology ) » »T ffi ^ f ii ^ | 
■»J 7t ft (microsensor)l Wl 3k tfj m (microactuator) ■ M 
!* * € ^ « 4 '4fc ^ m OL 4ft % $1 (microsystem) > it 

'S M %k % %. ^ (micro electro-mechanical system, 
MEMS)» MEMS A % Wl * 4t > ^#t f t ^ (batch 
production) J-X t$ fa & ^ 4l i£ X £ » J. »T .J* tfl 5fe 4 Jl € 4 
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ft. ' #ttJ'Jt^4s^ib »B*b^r4£i$te*fe-rifc£ ' 

* 4 s i£ & & & * * & #J & 4fe # H ft •■ A^^f ^*«it 
tl & * >-^|l0. ^ & t> # ^ 1 ^ Pfc.-fcl ' *'J ffl MEMS^f '% 

ft #j fa & & w n ' *«4&£Jt*L#jfc*ji:ip bb # ^ n a 

t ' « ii .A «'J H * # & £ & & » A * % %l ft 3& 

tt # # @ - ' ae - & f *° t s 5$. ^ it a n i o# #j 
® * hb • *» si - ft > % & & % & & fa & & m n i ojl 

& ^ # - It 4t A (semi conductor substrate) 1 2 > 

#'J *» -9- B a a ^ ^ * * (si 1 icon-on-i nsulator, 

SOI)^ ^ » - ^ # B ^ t iPtM^ (beam section) 14 
& %k % — ^ fti (movable section)' M. »T ^ -Sp 

y > tt.* - -sr t& € 4& 1 6 » - ^ B B a X (supporter)^ #18 
tSt ^ -f tf- ft * ^ 1 2_L > m ' * m ^ # ft 1 4 it ^ # # 

1 4& ^ t£ It & & 1.2W — ' a ft 2 0«t 

Tt t 16T >5r #j ^ If ft * ^ 12f*j - & t » -r'*& 
16I&- g 20*4 & - ^ <f S- (plate capac i t or ) 22 • JL 

T t f 1 6^ ffl i f ^ - Ji f 15 • fit # & (a 2 0* flT #. # 
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f£ — T % & & ® (stationary)^ & • lib *h » f *° # -f 
& A fr> it $ m H 1 O^J ^ t - ^ I'i t ^ ' « ^ - 5. «g ^ 
& % # If (complementary metal-oxide 
semiconductor, CM0S)& *J % 24t£ ^ iL ^ ft 18^ -f 
1 2i*j • Jt«it^^. J P-*l*^22' £ # £ fli * # 

# — JL 3~ i»j 6\j #u iH i7 (acceleration force 

»j n i OBf » *t m & n 1 4# -r 

^ « t I i f * I ;t II I (flexural v i b r a t i on ) • i£ 

ft nfr at "t .* 2 2# H It > * ^ # *'J ffl tiE f n- 2 2 

& £ £ t £■ 2 2# it ^ tfL ffi, j£ it ^ft - tfl ft 4 a '■*]*» 

Jlf mft«t A - it fi- >S. £ ^ -ft (temperature 

c o m p e n s a t i o n ' M. m it tfl Sfc # 4t Mh £ % tfl % 

Cdi f f erent ial s i gnal )|& * \ * it 0L ♦ .48 # ^ # '*j fr> i£ 

ft &j a >h ' a a s * a-j h i o-sr a *i m cmo&& 

% 5S- 2 4*. ^ *| -f- "4& € ^ 2 24L # € S f (electrostatic 
capacitance)^ <b .f • a 4f f<] ^ i£ A * • ifcb *h • * 

^tf fetl:^! liftl^^aiRI (physical 
parameters )# M » El *b -T 4£ ffl * # & J* M # *t 
(thermal expansion coefficient)^ # #4 * # ^ 

m % ft a # l| t<ti ISl li^^ilt «| g. 1 0 • 

m ^ f ^ ^ t $ ^ t ^ *j ss # + ' a> it s ^ i 2 - # 
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ik * m 1 4* jl *. m # 1 8^ # # t & ^ # jpi & ^ * & & 
^ ' sfc m * # a ' ij m s #t & *t a • te^a^^am* 

( s i 1 i co n wa f e r )M & & & M, ># ¥j /£ & & & ♦ St 1fr 8t 

& H #J A ^7 & 0!'J 7t # "5f5- i# ffij f ' 4* fsf $ f£ # ^ ^ j_ 

%t W 1*1 & 
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# ^ * & & f£ # * aa ^ & 4c, WtefiSb ' # > — gj 
£ « 4S IS: ^ f£ '<R & & & Jl/» ft *f A # ffc & ^ t£ »T 

'. -jl tt'-EQ.^ & -tt'-sr.-ite « ^ ^ & — . ip. ^ s • j-x 

A - i tt't S It'Cthin film t r an s i s t o r , TFT f-J H; 

tfc ^ « # & ^ * £ _L » JL t it ^ € S- » 

* ^ ^ # ^ «' 2gi. ^ & & m n A M ft K # J^-'fiV- 

# ^ » #J *» sfc Jfli 4t & * ;s * 4t *.Ji v ® itb T A tl f | >f 
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f 4 ^ ^ ^) t l» (f lexural vibration)' & M 0 £ % & 
42« J. £ *3 # to £ ft 4t ' # ft 4* t ^ 4 4^3 # « S 46. 

fit ^ at ft ' *T"t»«*4 0HBI. ^«*424LW6'iaE. 
b£ » i p-*£.1!;^4 4#j#-'i;^-I: (electrostatic 
capacitance)t f A - ft # "-J* % % 4 SI £ « ^ 4 24l 
f-1 ^JS^ it Ab| ' -f- & € 4 4# # <t & * >h » &. »T 

##4 TFm IN % $$■ 4 6*'J ffl - fk % afc A H (differential 
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3 2# 7 a*« & m * ' #' ^' * 6& *§• » ^ I * S *t ^ 
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*4 /& 4^ ° itb *h ■• 4s- # ^ m 41 a a a ^ *. ^ fl* * iL 

T 'a If- $L f£ ^ .^ v ^ <a i§ ^ * J. a # Tp" 

^ * ' ■ jl m & t *> & &■ & b s b # % & nt m n 

1^ t li • 


■« _L #r it ■ * 4^ # a ^ -ft # fa te] • /L ^ 4^ # t 

ft * *'J la'ffl /9f ^ ^ &.4h*4*f?.'- lifsfl 4 ^'J 

?S jt le. ffi v 
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^ ^ 1 1 1 ^ 


10 $ fefa & & m % 

14 iS^ijj^ & # 

18 &-& ^ jt * # # 

22 ■ «: 

30 ft ^ it « *>] H 

3 4 ft # k'm 

38 a a a ^ jf *. # # 

4 2 gj %L % m 
4 6 TF T& f'J € 


12 * f It * « 
16 $fr *t 

2 0 # & g 

24 CMOS& #-J « 3S- 

32 # J?- £ & j& 

3 6 * A tffc & # 

40 •ruts 

4 4 ^ 4R € S 



1. — %k %L *i & & %s (capacitive acceleration 
sensor, CAS) » & ^ # : 

- # * A # 6 ; 

- *£ H # # R (beara)M 

(movable section)' 3- i& ^ ftj A % — ^| f ^ ; 

- ?£ £ ^ it m # ( supporter )f^^ t£ # JL a a a # 

_L • J9 * B % tfc * J£ ' # t£ « Hfc .J* m * ^ # # a s a 

^ ^ w *a i% - sz m » 

- m ^ € 4£ (stationary e 1 ect rode )t& t£ # ^. J?, 

& & & jl ' h n m ifc n m #k & & *~ tz. -r tt> • jl t£ u ^ 

f ^ ^t^fe jfc - ^ m (plate capacitor); 

a i 

- II t B 3 a II (thin film transistor, TFT )*£ #'J € 
s& tst ^ « # A' ^ & £ _h . it t it # ^ t£ 4s. € S 

2 . *> t tt # #ij ft m % im % % a fa it & m m > & 1 1 . 

# a> & & #: Jb - * 'j* & & - 

3 . *o f if % ft ® g 2^ 4^ ^ <gL & it * »j H , ^ f t 
I f a B B |g ^ f'J * #. — 48. ft. B a a ^ (low 

temperature polysilicon, LTPS )H *f a a a 4t £E ft] t 

4. *» t tf # #«| ft 9 $ IjM ^ f S ^ it '«J H » & t 
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# ^ a s a # & A # & - * * * Jk • 

5 . *» t 1* * #4 ft SI * 4* 4l * * & *» it & H ' % t « 
I 1 f a B a *j € 8S- #. & - % *£ a a a # ( h i gh 
temperature polysilicon, HTPS ) f 4 & % a a a *t & M % 

6. . *» t if* *'J ft.'ffl * lit *- € ^ *» *1 A' *J ii ' * * i% 
m % & % & (Al)* ft (Ti)* 46 (Pt)& ^ # 

f o 

7 *» * tf *J ft ffl % ^ % % & jja it 'A aj H . £ t t£ 

# to. n n jl * * # ^ - « * f! • 

8. *o t tf # *J ft'S # 7ig ^ m & A ^ili *l. H ' & t,t 
« ifc M * « Jt * # * & ^ # * a B a ^ 
(polysilicon) 0 

9. t If -I #■] ft ® % \m t & & do A »J H ' * t'-« 

Cdoped)#/& #'dL4t * .#.'** • 

1,° ..fat If * #»J ft ffi 131 4L t S 5*. it A H ' £- t « •' 

# j£. B * B ^ jg, £ « # & & % •- TFim 5F- fi'ML • #. ffl & 
t£ t S ^ *r'it A it m ^ «'J fj #\ S jJ.QLJb & " 
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* * «f ffl 


11. — 31 l£ ^ j£ ;&o i& $J fi (capacitive acceleration 
sensor, CAS) • % i-L & % ' 







f 




i& If 



(cantilever b e a m )& «t tt £g, £ 

It & 

X > 



— 


f& (movable section)' 3. tt ffr *ft * 

M - 












(stationary electrode )f£ #S\tt $L 

* & 

J&.-t 

> 

h n 



tt s§ t m $l & # tt *r % » it * 

tt *r 






#L ^ (plate capacitor); a A 




& .« 



(control c i rcu i t )t& ^ i£. *& & ^ j 

^ ji » 

ii € 


& ^ 



4& € ^ • . 


12. 


t tt 



H ffl 1 1*1 ^ ' € S ^ ^ it mi n ' • ■ 

* t 

tt III 
f • 




& 

^ ^ IS (A 1) \ $t (TO - & (Pt )i& 


1 3 

-A 

t ft 


'I 4 

Jft ' ffi 1 1^ S- ^ 31 .& .»J S ' 

*. t 

tt m 


# a*. 


m 

#. & & % %L aa ( p o 1 y s i 1 i c o n ) • 


14. 


* tt 


n 

11^ % % A ijo it J& 3*J H •-.»' 

*> 

alt i 


f: ^ 



^ * # fr.Cdopedm & & & MM * 

* V 

15. 


* tt 

* 

M 

le. '«•■ » 1 13! ^ t S ^ it &' *>j H . 
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t£ #g, ml & & #. — 3& *n & ° 

16. 15^4L«***i3t*"aiS • * t 
tt*E*I«*'Ck1St#M*3A*4tAJi ' J- t£ 4£ * 'J € S&- #. & ^ 
# — -3L ^ a B a ^ ?# & € a a a It (low temperature 

polysilicon thin film transistor, LTPS TFT)fe f i f 

• ■ ' 

17. *o t * * >J ft H £ 1 131 3, *» *t A n • * t 

1. . *» ft IB * 1 7^ ^ t & * A* it A *'J It ' * t 

i£ #J € J&- # ISt ^ i% & * ^ -L ' J- Hi ^flf^f. & i 
M — % iS. & ? & f& % A ft "(high temperature 
polysilicon thin film transistor, HTPS TFT)££ f'J % 

& ° : 

19. t *'J ft BO % 1 1* ^ -A H • * t 
t£ ^ >J € 38- % tit ^ — eptfj. € (printed circuit 
board, PCBXt . • X t£ 4$ $>] € #* *l ffi - It 4± *f #| f; j& & 
( f 1 ex i b 1 e pr i n t ed circuit board, FPC board)H i& -f- 

^ & € sfc * v 

20. to t * # #4 ft n % 1 1^ ^ m & * 'it 'A * 8 • * + 


■ 
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Itt 4£ *J f 
M* *J ffl i£ # #J 


Ifc *t Ep #J. t ^ _t ' SL i% %E. M 


21. *i t tt * *>J jfe ® ^ 1 ljjj % & ^ it & HQ H . £ f 

m m & & m. & & % & & % - tft*'tp s # m & ^ ^ 
r ^ ^, it a *>j it /9f m m #j # b. ti g it & • 
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(4. 5#L)f ffr*#;g«:«$:sU"ifc&>Wl* 


ft 1/18 X 



ft 4/18 I 



9 2/18 S 



ft 3/18 1 



ft 5/18 I 


I 



ft 6/18 1 



ft 6/18 I 


ft 7/18 I 




ft 7/18 I 

KM. 



ft 8/18 I 



ft 9/18 I 



(4. 5^)ttf %ft&m:'%&&fr>&&mn 



% 16/18 I 


% 17/18 H 


